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Early lesion detection and characterisation is vital to ensure accurate management in patients
with gastrointestinal neoplasia. Endoscopic Tri-modal Imaging (ETMI) technology has been
shown to improve the targeted detection of early dysplastic lesions in Barrett's Oesophagus, but
these results were not conﬁrmed in non-expert hands [1]. This technology incorporates high
resolution while light endoscopy (HRE), Auto Fluorescence Imaging (AFI) and Narrow Band
Imaging (NBI) in one endoscope. The mucosa is ﬁrst inspected with HRE, and then AFI is
switched on to help in highlighting any suspicious areas in the mucosa [2]. These areas can be
further examined by switching to NBI mode with magniﬁcation which helps to characterise
mucosal patterns and identify early neoplasia [3].
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dx.doi.org/10.1016/j.vjgien.2013.10.002.1. Background undBarrett's Oesophagus (BE) is a precursor for Oesophageal
Adenocarcinoma which has shown the fastest increase iner CC BY-NC-ND license.
S.S. Sami et al.652incidence compared to other cancers in the Western
population [4,5]. It is well known that symptomatic cancer correlates with
very poor 5-year survival rates. On the other hand,
asymptomatic and early disease has very good prognosis. Advances in endotherapy techniques, in particular Endo-
scopic Mucosal Resection (EMR) and Radio Frequency
Ablation (RFA) have obviated the need for surgery and
are associated with less morbidity and mortality for
management of early neoplasia (High Grade Dysplasia
(HGD) and Intra-Mucosal Cancer (IMC)). Standard White Light Endoscopy (WLE) and random
biopsies can miss small lesions that are amenable to
endoscopic therapy. There have been numerous techno-
logical advances in the recent decade or so to aid in
dysplasia detection, including Endoscopic Tri-Modal Ima-
ging (ETMI), chromoendoscopy, Narrow Band Imaging
(NBI), confocal laser endomicroscopy and optical coher-
ence tomography. Therefore, accurate endoscopic lesion detection and
characterisation has never been more important.
2. Materials ETMI Gastroscope: GIF-Q260FZ, Olympus, Tokyo, Japan.
 Processor: Olympus EVIS LUCERA SPECTRUM CV-260 SL.
 Display screen: Olympus OEV-261 H High Deﬁnition LCD
Monitor.
3. Endoscopic procedure The ETMI system combines HRE, AFI and NBI all in one
endoscopy system with up to 85 optical magniﬁcation
facility. This system has both a dedicated high sensitivity
AFI Charged Coupled Device (CCD) and a conventional
CCD in a single endoscope allowing both observations
with high quality image resolution. When the AFI mode is switched on, the mucosa is
exposed to short wave length blue light (excitation
light) and endogenous biological substances (ﬂuoro-
phores) are excited, leading to emission of ﬂuorescent
light of a longer wave length (green). If there is a lesion
causing abnormal aggregation of capillaries or thicken-
ing of the mucosa, then the ﬂuorescent light is blocked,
therefore attenuating the ﬂuorescence signal. These
colour information are then processed and the abnormal
area is shown on the screen with a magenta colour tone,
while the normal mucosa is shown as greenish colour
tone. The application of NBI to endoscopy was ﬁrst developed
by a Japanese engineer (K. Gono) [6]. In the standard
white light endoscopy system, the GI mucosa is illumi-
nated sequentially with red (R), green (G), and blue
(B) light through a rotating RGB ﬁlter placed in front of
the xenon lamp. When the NBI mode is activated by
pressing the button, a NBI ﬁlter is inserted between the
lamp and the RGB ﬁlter and this allows only blue (wavelength 415 nm) and green light (wave length 540 nm)
with a narrow band width to be projected on the
mucosa. Due to their short wavelengths, blue in parti-
cular and also green only penetrate superﬁcial mucosa,
have low scattering in the tissue and are speciﬁcally
absorbed by haemoglobin, which is the major pigment of
the mucosa. Therefore, the vessels are visualised as
black with high contrast. Therefore, this application
can produce sharp images of superﬁcial micro vessels
and micro-structure. To achieve magniﬁcation, a black soft hood (cap) is
attached at the tip of the scope, which enables the
endoscopist to ﬁx the focal distance easily at maximal
magniﬁcation. When the lever at the scope handle is
pushed down, a movable lens at distal end of the zoom
scope can move backward and forward so that the
optical magniﬁcation rate can be changed.
4. Discussion Barrett's mucosa with normal AFI (green) signal has a
negative predictive value of up to 100% for early
neoplasia, however, these results were not replicated
when the technology was applied in non-expert centres,
suggesting a possible learning curve [1]. A recent meta-analysis of 8 published studies which
included 446 patients with 2194 lesions showed that
NBI-Z has high diagnostic precision in detecting high
grade dysplasia with a sensitivity and speciﬁcity of 96%
and 94%, respectively [7]. ETMI technology signiﬁcantly increases the targeted
detection of early lesions in BE; In one study, ETMI
detected 90% of patients with early neoplasia compared
to 53% when using HRE alone. Three patients (10%) were
detected by random biopsies only [2], therefore, ETMI
should not replace random biopsies in surveillance
population, because of the unacceptable miss rate for
neoplasia in the non-expert hands [1].
5. Tips and tricks In the era of EMR and ablation therapies, accurate
detection of early neoplasia in BE is paramount to help
reduce morbidity and mortality from this condition. Barrett's mucosa must be ﬁrst inspected with HRE after
meticulous washing with a mixture of water, anti-
foaming and mucolytic agent. AFI can be used as a “red ﬂag” technique to highlight
areas with possible dysplasia. AFI negative signal predicts
the absence of dysplastic lesions with good accuracy. NBI with magniﬁcation is highly speciﬁc for characteris-
ing early neoplasia. If in vivo imaging is highly suggestive of early neoplasia,
endoscopists may consider performing EMR instead of
biopsy sampling to obtain accurate diagnosis and staging
as well as avoid post-biopsy ﬁbrosis which may hamper
future endotherapy.
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ETMI system consists of high resolution white light imaging,
narrow band imaging and auto ﬂuorescence imaging all
incorporated into one system. White light and NBI modes
can be used with or without optical zoom magniﬁcation
this is a 54 year old gentleman undergoing surveillance
endoscopy for Barrett's Esophagus. After meticulous
washing of mucosa with mucolytic and antifoaming
agents, squamocolumnar junction is visualised.
And the barrett's segment is noted. On further inspection
and in the ﬁrst instance, no obvious mucosal lesions were
noted in the oesophagus as shown in this still image.
However, on further examination, a subtle Paris zero 2A
class lesion was noted at nine o'clock
And this image demonstrates a closer view of the same
lesion with suspected dysplasia. No other lesions were
noted.
At this point, the AFI mode is activated to assess lesion
signal.
on left side of this image, the purple area highlights mucosa
with abnormal autoﬂuorescence signal, while the top
right corner of the image, represents normal green
autoﬂuorescence signal
green ﬂuorescence is highly accurate in predicting absence
of dysplasia while purple ﬂuorescence is useful to
highlight areas with possible dysplasia as shown in this
case
this area is further evaluated by switching the narrow band
imaging mode which helps to assess the surface
characteristics of the lesion in more detail
after further washing of the mucosa, the lesion is then
inspected with application of optical zoom magniﬁcation
technique
this is a zoom view of same lesion on left side with distorted
pit pattern and irregular microvessels, while on the right
side the highlighted area has regular pits and vascular
patterns suggestive of non-dysplastic mucosa
it has been shown in multiple studies that irregular or
distorted pit patterns and irregular microvessels structure
on zoom nbi correspond well with dysplasia as
demonstrated in this still image of the same lesion
at this point, the endoscopist switches to white light
imaging and is able to take target biopsies from the lesion
which showed atypical glands with pleomorphic,
stratiﬁed, hyperchromatic nuclei suggestive of high grade
dysplasiaVoiceover Text
And in another area of same slide, there were multiple
complex glands with anastomosing pattern suggestive of
intramucosal cancer
The patient underwent endoscopic mucosal resection of the
lesion which was done in piecemeal fashion.
histopathology of the resected specimen showed intra
mucosal cancer
In conclusion, accurate detection of early neoplasia is vital
to help achieve curative endotherapy. Meticulous
inspection of the mucosa with high resolution endoscopy
is mandatory. Autoﬂuorescence imaging can be used as a
red ﬂag technique with good negative predictive value.
narrow band imaging with magniﬁcation is highly speciﬁc
for characterizing early neoplasia
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